Abstract This study examined the interaction between computerized operating room scheduling systems and operators. The study evaluated the management performance of operating room scheduling in terms of the turnaround time. Operating rooms deliver instant medical information regarding surgical patients to operators through automated short message services (SMS), combined with a computerized scheduling system; This study assessed the difference in operational efficiency before and after the function was integrated. The turnover time reduced from 25.20 minutes to 24.89 minutes, with the standard deviation of 19.85 in the control group and 16.64 minutes in the experimental group. The P value was 0.000 while the t value was 4.889, suggesting a statistical difference. The telephone costs of operating rooms were reduced from NTD 6 per operation to NTD1.5; the satisfaction rate was 96.1 % among operators and 96.6 % among operating room nurses. Operating rooms' application of automated SMS by computerized scheduling systems has shown the advantages of being economic, efficient, instant, convenient, and accessible at all times. In the meantime, it establishes a platform for communication between the two parties. The application not only properly controls the turnover time in each operating room, but also enhances the efficiency of operating room scheduling, reduces telephones costs of operating rooms, and improves the satisfaction of medical personnel with their work.
Introduction
The main reasons causing the dissatisfying management performance of operating room scheduling include hindered schedules of operating rooms, underuse, or overuse of operating rooms, prolonged turnover time, or increased non-operative time.
Accordingly, whether or not the schedules of each operating room of the day are appropriately managed can be indicated by if the turnover time between two operations is reasonable, to evaluate the management performance of operating rooms ﹝2,6,5﹞.
Open communication between medical team personnel is essential to constructing a safe environment of medical healthcare for surgical patients; moreover, it is an indicator for medical institutes to evaluate the operation performance of the units.
Communication between medical team personnel is vital; Sixty-six percent of all the sentinel events fundamentally result from improper communication. Information delivered during communications should be intact, clear, precise, and instantaneous to build an effective bridge that serves the function of good communication﹝5﹞.
Operators are like band directors or steerers, who dominate the treatment processes for surgical patients. After operators enter the basic information of the scheduled patients (sex, age, diagnoses, methods of anesthesia, and names of operations), equipment for operations and anticipated operation time into the computerized scheduling system on the day before the operations, the in-charge personnel on the day of the operations should contact the operators momentarily to confirm the scheduled time of operations.
In the meantime, the operators usually wait for notices from operating rooms in offices, so that they can leave for operating rooms on time (as scheduled) and proceed to operations on patients with other medical team personnel﹝3﹞.
Cell phone and PDA users use calendars, learning timetables and electronic notes to replace traditional paper notebooks and other calendars to manage their daily schedules, appointments, and work progress. These mobile devices can be used at all times; furthermore, the features of automatic reminders of upcoming critical information and events and the repeated accessibility allow users not to miss or forget any important events ﹝ 1 ﹞ . In-charge personnel in operating rooms provide a decision-making mechanism for the computerized scheduling system, which should include an automated decision-making system and necessary information for relevant personnel, to reduce the time waiting for patients and surgeons. As well as the non-operative time caused by the prolonged turnover (and overuse time due to congested schedules), the management performance of operating rooms is improved ﹝ 4 ﹞ ..As a result, it is important how operating rooms: apply computerized scheduling systems; combine automated SMS on medical information in delivering momentary information about patients' conditions so that operators can receive detailed instant medical information about the surgical patients in time; plan working procedures in advance; arrive in the operating rooms on time; respond and initiate various operation-related medical activities for patients; and enable the whole crew to participate in the operations successfully.
Research Method

Research Map:
With the application of the computerized scheduling system, patients' instant medical information is delivered to operators through automated SMS as soon as the patients arrive in operating rooms.（Figure 1）. 
Definition:
Turnover time refers to the time from patient-out to next patient-in between two operations.
Hospital Profile:
The case study was conducted at a medical center in Taipei City, Taiwan in which more than 99 % of the patients are covered by the National Health Insurance. There are a total of 750 beds in the hospital and 14 operating rooms, which provide 24-hour services. Approximately 23,000 operations are performed each year and dispersed in 12 sub-specialties, including general surgery, neurosurgery, plastic surgery, orthopedics, urology, obstetrics and gynecology, ophthalmology, otolaryngology, cardiac surgery, rectum surgery, dental surgery, and thoracic surgery.
The priority of using operating rooms was based on the numbers of operations in past years of each department, which were transformed into scores. With regards to computerizing the operating room scheduling system, the computerized system has been applied since 2005, which allows operators to enter patients' information into the scheduling system through the internet at any corner in the hospital on the day before operations. After the in-charge personnel on the day of operations confirm the information based on the operating room protocols of the departments, the operations can be performed on time.
Results and Discussion
Evaluation of Turnover Time
3.1.1 Data Analysis on Patients' Anesthesia of the Second Operation：There were 410 surgical patients collected into the control group, with 60.5 % of them having general anesthesia, 11.6 % having epidural anesthesia and 27.9 % local anesthesia. A total of 379 surgical patients were collected into the experimental group, with 56.2 % of them having general anesthesia, 9.5 % having epidural anesthesia and 34.3 % local anesthesia. Detailed information is presented in Appendix Table 1 . 
Evaluation of Cost-Benefit
In Taiwan, the average fee for cell phone calls is NTD 6 per phone call (1 minute); the average fee for SMS between cell phones (outside the network) is NTD 2.5 while it is NTD1.5 between computers and cell phones (inside the network). During the four weeks of research period in this study, 1,025 pieces of short messages had been sent from computers to cell phones, with a total charge of NTD 1,537.5. Conversely, if 1,025 calls were made and charged by the average rate, the total charge would have been NTD 6,150; this indicates that 75 % of the expense was saved. Assuming that 23,000 people in the targeted hospital receive surgeries in a year, the expense saved should be (6×23,000) -(1.5×23,000) = NTD138,000 -NTD34,500 =NTD103,500 .
Evaluation of Satisfaction
In total, 51 operators were inquired, and among all, 98 % of them were satisfied that the automated short messages about patients' medical information contribute to a smoother scheduling of medical work.In total, 58 Operating Room Nurses were inquired, and among all, 94.8 % of them emphasized the increase of workload when having to contact operators by cell phones (control group) at patients' arrival in the operating rooms.
Conclusion
The automated SMS notification and reminder on surgical patients' medical information in this study serves the function of: 1) reducing turnover time; 2) decreasing cell phone fee of operating rooms;3) increasing operators' satisfaction; and 4) increasing operating room nurses' satisfaction. Applying the system properly to the service process can help personnel understand patients' most current conditions in time and thus, contribute to the satisfying results of necessary treatments. However, medical quality should be improved constantly to achieve perfection. The progressed computerized informational system should be fully utilized in the future for encouraging medical personnel to increase communication, reduce mistakes, and assist in decision-making to ensure the safety of every patient and to achieve the purposes of treatments.
